A regionally organized system aiming to facilitate reporting and retrieval of information about potentially recurring anaesthetic-related problems has been established, covering 20 separate hospitals. Components of the system include a reporting package to facilitate use by anaesthetists in busy clinical practice; centralized clerical support; supervision by anaesthetists; reports and laminated cards supplied to the patient; and a permanently accessible database. A new classification system for difficulties in airway management has been developed as part of the system. After initial establishment, the system has been utilized by a broad cross-section of anaesthetists in the region. The first 350 reports are described. The reporting rate is approximately 0.3% of all anaesthetics given in the region. We believe the success of this system has been primarily due to features aiming to facilitate reporting, "local" ownership and supervision by clinical anaesthetists.
Clinical anaesthetists regularly encounter patients with potentially recurring anaesthetic-related problems. There is a general expectation that the anaesthetist will warn the patient about this to help in the management of problems during any future anaesthetics 1, 2 . Recommended responses include documentation in the hospital medical record, giving the patient a letter detailing the problem, informing the attending surgeon and/or primary care physician, or enrolling the patient with Medic-Alert, including a Medic-Alert bracelet 3 . There are many unsatisfactory elements to this way of dealing with the problem 4 . We have attempted to improve on this by developing a system to facilitate both reporting and retrieval of information about patients with potentially recurring anaesthetic-related problems.
METHODS
Literature review and consideration of the above problems identified a number of features of an ideal hazard reporting system. These include the following: • It must be easy for a busy clinical anaesthetist to report patient problems. • The format of the reports must be flexible to allow all relevant clinical details to be documented. • Consent for recording of patient details must be clearly obtained. • Patient records must be secure and appropriately confidential. • There must be easy 24-hour access to patient details. • Electronic patient record systems should have an electronic "flag" that automatically warns of the existence of a patient hazard report. • The report should be available in multiple formats (e.g., accessible electronic record, printed record for patient or health service provider, short description for wallet card or personal jewellery etc.).
• Cost to patient should be minimal, and there should be no cost to the reporting doctor. • The system should be clinically supervised. • There should be an adequate number of reports to justify the infrastructure and staff commitment to the system. • The system should act to reduce, and not increase, medico-legal actions associated with clinical services. After identifying these features, and with institutional ethics committee approval, we developed a service which attempts to provide these requirements. The service commenced in April 1996, and was initially restricted to John Hunter Hospital while various systemic problems were identified and corrected. In late 1996, the service was extended to (almost) all other anaesthetizing locations in the Hunter region, including both public and private hospitals and clinics.
The Hunter Region is a geographically and socially identifiable region, with a population of approximately 560,000 people. This includes 350,000 in Newcastle, with the remaining population in smaller cities and rural towns up to 200 kilometres from Newcastle. The region contains one major tertiary referral hospital (John Hunter), four urban public hospitals, eight urban private hospitals or surgical centres and seven rural hospitals. The annual number of surgical anaesthetics in these locations is approximately 12,500, 15,000, 19,000, and 3,500 respectively.
There are six major components to the service.
Reporting Package
A reporting package is provided at each anaesthetic location in the area covered by the service to facilitate ease of information gathering. The package is a brightly covered envelope with succinct but comprehensive instructions printed on the front. Inside the envelope is: • An information letter for patients that describes the service, and explains why they should be registered with it. • A patient consent form, enabling the patient to consent to be registered on the database, and to have their information provided to health professionals caring for them in the future. • A replied paid envelope for the patient to return the consent form to the service. • A reporting form for the procedural anaesthetist to write details of their patient's problem, • A reply paid envelope for the anaesthetist to use to return the reporting form to the service.
Clerical Support
The reporting form and the consent slip go to the Department of Anaesthesia at the John Hunter Hospital, Newcastle. (This is the main teaching hospital for the Hunter Area.) Two members of the clerical staff in the Department interpret the report forms and enter the information onto the database. They also produce the final reports, and the hazard card for the patients (see below).
Database
The database for recording the information on each patient reported to the service was developed in consultation with the computer services department at John Hunter Hospital. The database was dubbed the "Hunter Anaesthesia Risk Database" (HARD), a name that now applies to the project generally.
The database program was written for the mainframe computer system, which can be accessed from any terminal located in any of the public hospitals in the Hunter Area Health Service (HAHS). Details stored in the database can thus be accessed at all times from a variety of locations in the hospital system. Access to the database is password protected. The database is linked to the HAHS Patient Master Index (PMI). This enables patient details and medical record numbers to be automatically transferred to the Hunter Area Risk Database as required. Patient records can be created on the database without a corresponding record on the PMI, which is necessary as patients from private hospitals may not have been registered with the HAHS.
Each patient has been allocated a unique HARD I.D. number and multiple records of anaesthesia may be associated with this I.D. This feature allows the results of future anaesthetics to be linked to the original report.
Anaesthetic Supervision
At each location there is one anaesthetist designated as the local coordinator. Their primary role is to ensure that there is a supply of reporting packages at the location, and that staff are aware of where the supply is. Local coordinators are contacted each year to identify any problems that may have arisen in this role.
All information entered into the database is checked by either the reporting anaesthetist, or one of the coordinators of the service (RK or PV) before the final reports are produced. The coordinators take an overall supervisory role together with the clerk of the HARD service.
Reports
The database is used to produce a patient report based on a standard template. The reverse side of the printed report contains general details about the service including instructions for contacting the service at all times.
A copy of the final report is produced for the patient and a duplicate copy given to the patient to give to their general practitioner. A copy of the final report is sent to the reporting anaesthetist if requested. The patient is also given a laminated card with the patient's name, HARD registration number, date of registration and a short description of the problem. This short description is appropriate for engraving on personal jewellery (e.g., Medic-Alert bracelet.) The card has instructions about contacting the service at any time to gain further details of the problem.
Information Retrieval
Patients are issued with a full-text printed copy of their report, and a laminated card with short problem description. The database can also be accessed through at any terminal on the Area Health Service information system at all times. Access to the database is password protected. Instructions to access the database are provided to the anaesthetic registrars, who are the out-of-hours contact point for the service. The database can be searched by patient name or by their HARD I.D. number.
RESULTS
When the service commenced in April 1996, 19 patients with existing reports of anaesthetic related problems recorded within the John Hunter Department of Anaesthesia were contacted, and of these 16 agreed to have their details transferred to the new database. During the project, 26 other patients with some form of pre-existing report or specific knowledge of an anaesthetic problem have been included.
New reports are now being submitted approximately three times per week. There are approximately 50,000 surgical anaesthetics performed per year in the region covered by the service. Frequency of reporting is stable at this level, without ongoing promotion of the service.
Of the first 350 reports, the majority, as expected, concerned difficulties of airway management. Other problems include anaphylaxis, malignant hyperthermia, suxamethonium apnoea and atypical reactions to anaesthetic. There are a variety of other problems including uncategorized. There were 28 patients with two problems (Table 1) .
Despite various existing classification systems to assist prediction of difficult intubation, we were unable to find an established classification of difficulty of intubation, although this has been discussed 5 . We therefore established a classification using five grades. This classification is described in detail in Appendix 1.
Reporting doctors include salaried specialists, specialists in private practice (visiting medical officers), anaesthetists in training (fellows and registrars), and general practitioner anaesthetists ( Table 2 ).
The origin of reports is dominated by John Hunter Hospital, partly because of the longer time that it has been involved in the service ( Table 3 ). The origin of the most recent 100 reports is representative of the proportion of anaesthetics in the various anaesthetizing locations. It therefore appears that the frequency of reporting from various anaesthetic locations is now reasonably consistent with the workload and complexity at each location.
There is a medico-legal precedent in Australia that implies that the anaesthetist has a duty of care to warn patients of potentially recurring problems encountered during intubation 6 . The system we have developed fulfills this duty of care, but as far as we know there have been no medico-legal actions related to the cases on the database. Other results of this new service are difficult to quantify, however there appears to be a general agreement among anaesthetists in the area that providing this quality of service to patients who have had anaesthetic-related problems is a good public relations exercise, impressing the patients with our professional concern for their future welfare. This also provides some professional satisfaction, which we believe is reflected in the continuing support for the service by the anaesthetists of the area.
PROBLEMS
A concern identified whilst establishing the system was dealing with professional sensitivities, and medico-legal concerns, about the status of recommendations in the report. As the result of these concerns it has been made clear that the report must be expressed as a personal opinion or report from one anaesthetist to another. Hence, any recommendations for future anaesthetic management are expressed in terms of "if I were to anaesthetize this patient again, I would consider using etc., etc. . . ." Statements such as "this patient should have fibreoptic intubation in future" are avoided. If statements like these are made on the original report form, they are edited appropriately during transcription into the final database report.
There is no established classification system for difficult intubations. This is not a problem with regard to full text reports, which contain the full description from the reporting anaesthetist. The summary description for the wallet card loses this detail, unless the card is used to obtain full details of the problem. We are now specifying a grade of difficult intubation (as described in this paper), although we acknowledge that this classification has no widespread acceptance at this stage. Establishment of the system required financial support for database development, and for new stationery. Corporate sponsorship was obtained during this phase. Ongoing costs (primarily clerical staff time) have been borne by the Hunter Area Health Service. The ongoing requirement for clerical services is approximately two hours per week. Although this has increased the workload of the secretarial staff, the secretary involved has found this to be an interesting project, and has gained some professional satisfaction from being involved in the development and ongoing administration of the service. Prior to this project, the same secretary was required to produce ad hoc patient warning letters, albeit less frequently. The close involvement of anaesthetists and clinically oriented clerical staff enables the original reports submitted by anaesthetists to be handwritten, with extensive use of abbreviations and specialized terminology. Occasional problems interpreting handwriting still occur, but almost all of these can be solved without returning the form to the reporting anaesthetist.
Reports from anaesthetists and consent forms from patients are received independently. If a patient consent form is not received within two weeks of receipt of a report, a letter of explanation and a replacement consent form is sent to the patient. It is common for these patients to be unaware of the problem, or to have no recollection of being given a consent form. This may reflect amnesic actions of anaesthetic drugs. Most patients have been pleased to be notified of the project, although very occasional patients withhold consent. If a consent form is received without an anaesthetist's report, the anaesthetist is contacted to supply another report. The consent form includes the date of operation and hospital. If this information is missing, it can be difficult to identify where the anaesthetic took place.
It was hoped when the system was established to develop an automatic link between the main HAHS database (the PMI) and the anaesthetic hazard database, so that whenever a patient's name was entered into the main hospital database, a warning that there was an anaesthetic hazard associated with this patient would be shown on the main computer system. Due to limitations of the software on the main computer system, and the still pending introduction of a new main software system, we have been unable to develop this feature. Colleagues in another hospital have developed such a system 7 . The Public Hospital system in the state of Western Australia has a single patient identification number, and a "Med-Alert" can be identified on the main patient master index. This system includes codes for 13 different types of anaes- thetic problem categories. These codes can be supplemented by a free text description of up to 150 characters, but at present no further details can be obtained except by consulting the patient's printed medical records. (Davis N, Sir Charles Gardiner Hospital, Personal Communication.)
DISCUSSION
It is common practice throughout the world to warn patients of potentially recurring anaestheticrelated problems by providing a letter at the time the problem is identified. This is clearly unsatisfactory, both because of the difficulties that it causes the anaesthetist to provide such a letter, and difficulties of retrieving the data.
A review of the published literature has revealed only a scant discussion of this problem [8] [9] [10] [11] [12] [13] [14] . There appears to be no system which incorporates all the "ideal" features described above.
Previously reported systems have not described their reporting package in detail. As described above, we have attempted to make patient reporting as easy as possible, particularly for a busy clinical anaesthetist without immediate access to clerical support. This is crucial if the system is to successfully support patients and anaesthetists in all clinical situations.
The report form in our system uses an open format, apart from basic patient identification details. This encourages the reporting anaesthetist to complete the report by hand, conveying the clinically relevant details. The "informality" of this format is comfortable for most anaesthetists. The knowledge that the report will be transcribed by a clinically oriented secretary with anaesthetic supervision permits the free use of abbreviations and specialized terminology, which also permits rapid completion of the report. The information in reports produced is highly descriptive, giving details of the clinical problems encountered, and the actual techniques used to solve them. This is qualitative rather than quantitative data, and is thus unsuitable for checklist data entry.
These informal, open-format, qualitative reports are much more informative than reports that may be obtained from more structured reporting systems.
There have been some reports of similar systems within a single anaesthetic department 15, 16 . Even in these large hospital departments, the total number of reports gathered in the systems described has been small, and it appears to be being used for patients with much more severe airway problems than those in our reports (i.e., there is a higher reporting threshold) 17 . Many anaesthetics are given in small hospitals or clinics that do not have the infrastructure to support a hazard reporting service, yet these anaesthetic locations may have the greatest need for an easily usable system both for initial reporting, and information retrieval.
A large, national/international patient hazard warning system (such as Medic Alert) could potentially provide the same benefits for patients and anaesthetists. While these systems have existed for some years, the observed reality in Australia is that they have not become part of clinical practice. In the United States, the Medic Alert National Registry for Difficult Airway/Intubation was launched in 1994, with an Anaesthesia Advisory Council, and endorsement by the ASA and WFSA. Early reports from this project suggest that patient satisfaction is high, but the number of patients being registered is much less than our current rate of approximately three per thousand surgical anaesthetics 18 . We believe that a major failing of the Medic Alert system is that it is separate from the hospital system, and is not seen by the clinicians as being under their control. The highly structured reporting form, designed to be interpreted by someone totally unknown to the reporting doctor, may be less welcoming than our open-format report which is transcribed by known personnel.
By being focused within a specialty and located in an identifiable geographical region, the HARD system appears to have gained greater acceptance by practising clinicians. We believe the confidence in anaesthetic supervision of information entry and maintenance of the database is crucial to this ongoing support. Furthermore, the regional character of the database is important in administrative terms. In particular, the clinical coordinators and secretaries supporting the database are familiar with most of the anaesthetists reporting patients to the database. The advantages of this regional focus lead us to propose that future development of this system should continue to be regionally focused. In Australia, or countries with similar health systems, accredited regional "nodes" could be established in regional tertiary hospitals, with an electronic network joining the different databases nationally.
The system we have developed does not use sophisticated technology, other than a simple computer database. It appears to be "user friendly", and has rapidly become part of mainstream anaesthesia practice, in both the public and private hospitals of the area.
The benefit to patients has not been quantified at this stage. A number of patients have required repeat anaesthetics, and are known to have used the system to warn the anaesthetist treating them of future problems. A more detailed audit of the system is in progress to gain a clearer understanding of the benefits and problems of the system from the patient's, and the anaesthetist's, point of view.
As expected, the majority of patients reported to the database have problems with airway management. The problem of airway management, and prediction of difficult intubation, has occupied the attention of anaesthetists since the beginning of anaesthesia. The challenge of predicting difficult intubation continues to be a major subject in the anaesthetic literature 19 . This is ironic, since the majority of patients will have had anaesthetic management at some stage prior to the anaesthetic for which they are currently being assessed. We would suggest that the best way of predicting difficult intubation is to facilitate the reporting of details of anaesthetic management, including any airway management problems encountered in previous anaesthetics. Development of a system such as HARD, which facilitates the reporting of details of anaesthetic management, is a step towards this.
CONCLUSION
In conclusion, an ideal anaesthetic hazard reporting system must have an easy way of gathering information from clinical anaesthetists in day to day practice, a consistent reporting system for this information, and an appropriate way of retrieving this information for anaesthetists in the future. While we do not see our current system as being a long term ideal, it works well in today's clinical and information technology environment. It appears to be an improvement on previous systems for dealing with the challenge of the patient with a potentially recurring anaesthetic-related problem. We believe that any attempt to develop a successful problem registration system must concentrate on the organizational aspects including facilitation of reporting by busy clinicians, "local" ownership, and clinical supervision.
